56. (New) An apparatus according to claim 54 wherein the wafer support is 
positioned to support wafers at a height below an upper edge of the processing 
bowl. 

57. (New) An apparatus according to claim 54 further comprising a drain in fluid 
communication with the fluid-receiving space of the processing bowl. 

58. (New) An apparatus according to claim 54 wherein the processing bowl 
includes a fluid line in fluid communication with the fluid-receiving space of the 
processing bowl. 

59. (New) An apparatus according to claim 58 wherein the fluid line directs fluid 
from the fluid-receiving space to a disposal line. 

60. (New) An apparatus according to claim 54 wherein the chemical supply 
comprises a recirculating liquid supply. 

61. (New) An apparatus according to claim 54 wherein the chemical supply 
comprises a reservoir, a pump delivering fluid from the reservoir to the pool, and 
a temperature control adapted to maintain the processing chemical at a 
temperature of 10-100°C. 

62. (New) An apparatus according to claim 61 wherein the temperature control 
comprises a heater. 

63. (New) An apparatus according to claim 61 wherein the temperature control 
comprises a heat exchanger adapted to heat or cool the processing chemical. 

64. (New) An apparatus according to claim 54 wherein the chemical supply includes 
a heater adapted to control a temperature of the processing chemical. 

65. (New) An apparatus according to claim 54 wherein the processor head is 
adapted to move vertically downwardly toward the pool of the processing 
chemical in moving from its loading position to its processing position. 

66. (New) An apparatus according to claim 65 wherein the processor head is 
adapted to move vertically upwardly away from the pool of the processing 
chemical in moving from its processing position to its loading position. 
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67. (New) An apparatus according to claim 54 wherein the processor head carries a 
motor operatively connected to the wafer support and adapted to rotate the 
wafer support. 

68. (New) An apparatus according to claim 67 wherein the motor is adapted to 
rotate the wafer support at a first rotational speed during processing of a wafer 
by the processing chemical and at a higher second rotational speed thereafter. 

69. (New) An apparatus according to claim 68 wherein the first rotational speed is 
50-250 rpm and the second rotational speed is selected to spin dry a surface of 
the wafer. 

70. (New) An apparatus according to claim 68 wherein the first rotational speed is 
50-250 rpm and the second rotational speed is at least 1 000 rpm. 

71. (New) An apparatus according to claim 54 wherein the processor head 
comprises an annular gas-receiving recess having a height above a height of a 
front surface of any wafer carried by the wafer support when the processor head 
is in the processing position. 

72. (New) An apparatus according to claim 54 wherein the wafer support comprises 
a wafer support plate having a downwardly directed front face and an upwardly 
directed back face. 

73. (New) An apparatus according to claim 72 wherein the wafer support further 
comprises a plurality of fingers adapted to engage a peripheral edge of a wafer. 

74. (New) The wafer processor of claim 73 wherein the fingers peripherally support 
the wafer. 

75. (New) An apparatus according to claim 54 wherein the processing bowl is 
adapted to retain an acidic processing chemical. 

76. (New) An apparatus according to claim 54 wherein at least a portion of the 
processing bowl is formed of an acid-resistant plastic. 

77. (New) An apparatus according to claim 76 wherein the inner portion of the 
processing bowl is formed of the acid-resistant plastic. 

78. (New) An apparatus according to claim 77 further comprising a drain in fluid 
communication with the fluid-receiving space. 
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79. (New) An apparatus according to claim 54 wherein the second processing 
chamber is adapted to heat a wafer placed therein. 

80. (New) An apparatus according to claim 79 wherein the second processing 
chamber comprises a heat source and a platform positioned to support wafers 
within the second processing chamber. 

81 . (New) An apparatus according to claim 80 wherein a height of the platform 
within the second processing chamber is adjustable. 

82. (New) An apparatus according to claim 81 wherein the platform supports wafer 
support stands positioned to supportively contact a back side of a wafer. 

83. (New) An apparatus according to claim 82 wherein the wafer support stands are 
positioned within a wafer protection vessel which is supported upon the platform. 

84. (New) An apparatus according to claim 79 wherein the second processing 
chamber comprises a heat source and a heat dissipator, the second processing 
chamber being adapted to support a wafer between the heat source and the 
heat dissipator. 



(New) An apparatus for processing a single wafer, such as a semiconductor 
wafer, a magnetic disk, or an optical disk, comprising: 
a framework; 

a processing bowl mounted to the framework, the processing bowl 
comprising an upper edge, an inner portion adapted to receive a pool of a 
processing chemical, an outer portion, and a fluid-receiving space 
between the inner portion and the outer portion; 

a chemical supply adapted to supply the processing chemical to the 
processing bowl; 

a processor head mounted for movement between at least one loading 
position and at least one processing position, the processor head in its 
loading position being adapted to position wafers above the processing 
bowl, the processor head carrying a rotatable wafer support adapted to 
position a wafer below the upper edge of the processing bowl when the 
processor head is in the processing position; 
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a second processing chamber; and 

a wafer transfer adapted to move wafers to and from the processing bowl, 
and to and from the second processing chamber. 

86. (New) An apparatus according to claim 85 further comprising a drain in fluid 
communication with the fluid-receiving space of the processing bowl. 

87. (New) An apparatus according to claim 85 wherein the processing bowl includes 
a fluid line in fluid communication with the fluid-receiving space of the 
processing bowl. 

88. (New) An apparatus according to claim 87 wherein the fluid line directs fluid 
from the fluid-receiving space to a disposal line. 

89. (New) An apparatus according to claim 85 wherein the chemical supply 
comprises a recirculating liquid supply. 

90. (New) An apparatus according to claim 85 wherein the chemical supply 
comprises a reservoir, a pump delivering fluid from the reservoir to the pool, and 
a temperature control adapted to maintain the processing chemical at a 
temperature of 10-100°C. 

91. (New) An apparatus according to claim 90 wherein the temperature control 
comprises a heater. 

92. (New) An apparatus according to claim 90 wherein the temperature control 
comprises a heat exchanger adapted to heat or cool the processing chemical. 

93. (New) An apparatus according to claim 85 wherein the chemical supply includes 
a heater adapted to control a temperature of the processing chemical. 

94. (New) An apparatus according to claim 85 wherein the processor head is 
adapted to move vertically downwardly toward the pool of the processing 
chemical in moving from its loading position to its processing position. 

95. (New) An apparatus according to claim 94 wherein the processor head is 
adapted to move vertically upwardly away from the pool of the processing 
chemical in moving from its processing position to its loading position. 
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96. (New) An apparatus according ,o claim 85 wherein the processor head carries a 
motor operative!/ connected to the water support and adapted to rotate the 

wafer support. 

97. (New) An apparatus according to claim 96 wherein the motor is adapted to 
( rotate the wafer support a. a first rotational speed during processing of a wafer 

by the processing chemical and at a higher second rotational speed thereafter 

98. (New) An apparatus according to claim 97 wherein the firs, rotational speed is 
50-250 rpm and the second rotational speed is selected to spin dry a surface of 
the wafer. 

":. - (New > An a_pparajus according toxlaim 97 wherein-the-flrst rotational speed is 
50-250 rpm and the second rotational speed is at least 1000 rpm 

100. (New, An apparatus according to claim 85 wherein the processor head 
compnses an annular gas-receiving recess having a heigh, above a heigh, of a 
front surface of any wafer carried by the wafer support when the processor head 
is in the processing position. 

101. (New, An apparatus according ,o claim 85 wherein .he wafer support comprises 
a wafer support plate having a downwardly directed front face and an upwardly 
directed back face. 

102. (New) An apparatus according to claim 101 wherein the wafer support further 
comprises a plurality of fingers adap.ed to engage a peripheral edge of a wafer 

103. (New) The wafer processor of claim 102 wherein the fingers peripherally 
support the wafer. 

104. (New, An apparatus according to claim 85 wherein the processing bowl is 
adapted to retain an acidic processing chemical. 

105. (New) An apparatus according to claim 85 wherein at least a portion of the 
processing bowl is formed of an acid-resistant plastic. 

106. (New) An apparatus according to claim 105 wherein the inner portion of the 
processing bowl is formed of the acid-resistant plastic 

107. (New) An apparatus according to claim 106 further comprising a drain in fluid 
communication with the fluid-receiving space. 
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108. (New, An appara,us according to claim 85 wherein the second processino 
chamber is adapted to heat a wafer placed therein 9 

109. (New, An apparatus according to claim 108 wherein the second processing 

7; ""^ 3 - - a Platform positioned to support^ 

( wthin the second processing chamber 

110 ' ( 2L*™T S ^ t0 « aim ™^°^«*eWor m 
w,th,n the second processing chamber is adjustable 

luT^ T a,US aCCOrdi " 9 '° C ' aim ,10 * h "* « he -PPcr.s wafer 

support stands oosiiinnoH to..,- ....... Hyuiiswarer 

11? rtu. , a ~Kt*«u«iy contact a back side of a wafer 

Zr 0 "" 3 "~ ~ — — - ™ upon l 

1 13 - i:i;::r s accordin9 ,o ciaim 109 -* - - — «*~ 

114. (New, An apparatus according to claim 85 wnerein the second processing 
camber ^ a hea( ^ ^ , ^ P "9 

V ~ ea, sourer 

' wTalT" ~ 9 3 Si " 9te - - a semiconductor 
wafer, a magnetic disk, or an optical disk, comprising: 

a framework; 

processing bow, mounted to the framework and including an upper 

a chemical supply adapted to supp, y a processing 
processing bowl; 

a processor head mounted for movement between a, leas, one loading 
os ,on and a. ieast one processing position, the processor head in i, 

ceding potion being adapted to position a wafer higher than the upper 
e^of the processing bow, for loading or unloading a wafer 
Processor head, the processor head carrying a ro,a,ab,e wafer support 

[291 95-81 61/SL011 200.086] 

-8- 

10/1/01 



t 

and a motor, the wafer support being adapted to support a wafer below 
the upper edge of the processing bowl when the processor head is in its 
processing position, the motor being positioned above the wafer support 
and adapted to rotate the wafer support and any wafer held therein; 
a second processing chamber; and 

a wafer transfer adapted to move wafers to and from the processing bowl, 
and to and from the second processing chamber. 
116. (New) An apparatus according to claim 115 wherein the processing bowl is 

adapted to receive a poo! of the processing chemical. 
117.. (New)- An apparatus according to claim 116 wherein the wafer support extends 
downwardly into an interior of the processing bowl when the processor head is in 
the processing position. 

118. (New) An apparatus according to claim 116 wherein the processor head is 
adapted to move vertically downwardly toward the pool of the processing 
chemical in moving from its loading position to its processing position. 

119. (New) An apparatus according to claim 118 wherein the processor head is 
adapted to move vertically upwardly away from the pool of the processing 
chemical in moving from its processing position to its loading position. 

120. (New) An apparatus according to claim 115 wherein the motor is adapted to 
rotate the wafer support at a first rotational speed during processing of a wafer 
by the processing chemical and at a higher second rotational speed thereafter. 

121. (New) An apparatus according to claim 120 wherein the first rotational speed is 
50-250 rpm and the second rotational speed is selected to spin dry a surface of 
the wafer. 

122. (New) An apparatus according to claim 120 wherein the first rotational speed is 
50-250 rpm and the second rotational speed is at least 1000 rpm. 

123. (New) An apparatus according to claim 115 wherein the processor head 
comprises an annular gas-receiving recess having a height above a height of a 
front surface of any wafer carried by the wafer support when the processor head 
is in the processing position. 
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124. (New) An apparatus according to claim 115 wherein the processing bowl 
comprises an outer portion and an inner portion, the inner portion being adapted 
to receive a pool of the processing chemical therein. 

125. (New) An apparatus according to claim 124 further comprising a drain in fluid 
communication with a space between the inner and outer portions. 



16. (New) An apparatus for processing wafers, such as semiconductor wafers, 



magnetic disks, and optical disks, comprising: 
a framework; 

a processing bowl mounted to the framework; 

a chemical supply adapted to supply a processing chemical to the 
processing bowl; 

a processor head mounted for movement between at least one loading 
position and at least one processing position, the processor head in its 
loading position being adapted to load or unload a wafer from the 
processor head, the processor head comprising a rotatable wafer support 
and an annular gas-receiving recess, the wafer support being adapted to 
position a wafer for processing with the processing chemical when the 
processor head is in the processing position, the gas-receiving recess 
extending higher than a front surface of any wafer carried by the wafer 
support when the processor head is in the processing position; 
a second processing chamber; and 

a wafer transfer adapted to move wafers to and from the processing bowl, 
and to and from the second processing chamber. 

127. (New) An apparatus according to claim 126 further comprising a motor carried 
by the processor head, the motor being operatively connected to the wafer 
support and adapted to rotate the wafer support. 

128. (New) An apparatus according to claim 127 wherein the motor is adapted to 
rotate the wafer support at a first rotational speed during processing of a wafer 
by the processing chemical and at a higher second rotational speed thereafter. 
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129. (New) An apparatus according to claim 129 wherein the first rotational speed is 
50-250 rpm and the second rotational speed is selected to spin dry a surface of 
the wafer. 

130. (New) An apparatus according to claim 129 wherein the first rotational speed is 
50-250 rpm and the second rotational speed is at least 1000 rpm. 

131. (New) An apparatus according to claim 126 wherein the wafer support extends 
downwardly to a height below an upper edge of the processing bowl when the 
processor head is in its processing position. 

132. (New) An apparatus according to claim 126 wherein the wafer support is 
positioned to support wafers.at a height below an upper edge of the processing 
bowl. 

133. (New) An apparatus according to claim 126 wherein the processing bowl 
includes a drain and a fluid line, the drain being adapted to direct overflow of the 
processing chemical into the fluid line. 

134. (New) An apparatus according to claim 133 wherein the processing bowl 
comprises an inner portion and an outer portion, the drain being in fluid 
communication with a space between the inner and outer portions. 

135. (New) An apparatus according to claim 133 wherein the fluid line directs fluid 
from the drain to a disposal line. 

136. (New) An apparatus according to claim 126 wherein the chemical supply 
comprises a recirculating liquid supply. 

137. (New) An apparatus according to claim 126 wherein the chemical supply 
comprises a reservoir, a pump delivering fluid from the reservoir to the pool, and 
a temperature control adapted to maintain the processing chemical at a 
temperature of 10-100°C. 

138. (New) An apparatus according to claim 126 wherein the processor head is 
adapted to move vertically downwardly toward the processing bowl in moving 
from its loading position to its processing position. 
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139. (New) An apparatus according to claim 138 wherein the processor head is 
adapted to move vertically upwardly away from the processing bowl in moving 
from its processing position to its loading position. 

140. (New) An apparatus according to claim 126 wherein at least a portion of the 
processing bowl is formed of an acid-resistant plastic. 

141. (New) An apparatus according to claim 140 wherein the processing bowl 
comprises an inner portion and an outer portion, the inner portion being formed 
of the acid-resistant plastic. 

142. (New) An apparatus according to claim 141 wherein the inner portion is adapted 
to receiver pool of the processing chemicalthereih. ' 

143. (New) An apparatus according to claim 141 further comprising a drain in fluid 
communication with a space between the inner portion and the outer portion. 

144. (New) An apparatus according to claim 126 wherein the second processing 
chamber is adapted to heat wafers placed therein. 

145. (New) An apparatus according to claim 144 wherein the second processing 
chamber comprises a heat source and a platform positioned to support wafers 
within the second processing chamber. 

146. (New) An apparatus according to claim 145 wherein a height of the platform 
within the second processing chamber is adjustable. 

147. (New) An apparatus according to claim 146 wherein the platform supports wafer 
support stands positioned to supportively contact a back side of a wafer. 

148. (New) An apparatus according to claim 147 wherein the wafer support stands 
are positioned within a wafer protection vessel which is supported upon the 
platform. 

149. (New) An apparatus according to claim 144 wherein the second processing 
chamber comprises a heat source and a heat dissipator, the second processing 
chamber being adapted to support a wafer between the heat source and the 




heat dissipator. 

50. (New) An apparatus for processing wafers, such as semiconductor wafers, 



magnetic disks, and optical disks, comprising: 
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a framework; 

a processing bowl mounted to the framework, the processing bowl 
comprising an upper edge, an inner portion adapted to receive a pool of a 
processing chemical, an outer portion, a fluid-receiving space between 
the inner portion and the outer portion, and a drain in fluid communication 
with the fluid-receiving space; 



a processor head comprising a wafer support adapted to support a wafer 
about the periphery of the wafer, the processor head extending outwardly 
of the periphery of any wafer held in the wafer support, the processor 
head being moveable between at least one loading position and at least 
one processing position, the processor head in its loading position being 
adapted to position the wafer support higher than the upper edge of the 
processing bowl for loading or unloading a wafer, the wafer support being 
adapted to position a wafer below the upper edge of the processing bowl 
when the processor head is in its processing position; and 
a motor carried by the processor head and operatively coupled to the 
wafer support to rotate the wafer support. 



151. (New) An apparatus according to claim 150 wherein the processing bowl is 
adapted to retain an acidic processing chemical. 

152. (New) An apparatus according to claim 151 wherein the inner portion of the 
processing bowl is formed of an acid-resistant plastic. 

153. (New) An apparatus according to claim 150 wherein the wafer support extends 
downwardly to a height below an upper edge of the processing bowl when the 
processor head is in the processing position. 

154. (New) An apparatus according to claim 150 wherein the wafer support is 
positioned to support wafers at a height below an upper edge of the processing 



155. (New) An apparatus according to claim 150 further comprising a fluid line 
adapted to direct fluid from the drain to a disposal line. 



bowl. 
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156. (New) An apparatus according to claim 150 wherein the chemical supply 
comprises a recirculating liquid supply. 

157. (New) An apparatus according to claim 150 wherein the chemical supply 
comprises a reservoir, a pump delivering fluid from the reservoir to the pool, and 
a temperature control adapted to maintain the processing chemical at a 
temperature of 10-100°C. 

158. (New) An apparatus according to claim 150 wherein the processor head is 
adapted to move vertically downwardly toward the pool of the processing 
chemical in moving from its loading position io its processing position. 

159. (New) An apparatus according to claim 158 wherein the processor head is 
adapted to move vertically upwardly away from the pool of the processing 
chemical in moving from its processing position to its loading position. 

160. (New) An apparatus according to claim 150 wherein the second processing 
chamber is adapted to heat a wafer placed therein. 



1. (New) An apparatus for processing a single wafer, such as a semiconductor 
wafer, a magnetic disk, or an optical disk, comprising: 



a framework; 

a processing bowl mounted to the framework, the processing bowl 
comprising an inner portion adapted to receive a pool of a processing 
chemical, an outer portion, and a fluid-receiving space between the inner 
portion and the outer portion; 

a chemical supply adapted to supply the processing chemical to the 
processing bowl; 

a processor head mounted for movement between at least one loading 
position and at least one processing position, the processor head in its 
loading position being adapted to position wafers above the processing 
bowl, the processor head carrying a rotatable wafer support adapted to 
position a wafer below an upper inlet of the fluid-receiving space when 
the processor head is in the processing position; 
a second processing chamber; and 
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165. 



a wafer transfer adapted t0 move ^ ,„ anj ^ ^ 
and to and from the second processing chamber. 
ioz. (New) An apparatus accordina to claim ici « .... 

(New) An apparatus according to claim ir* f,,r*h 

adapted to direct fluid,™*., 9 . 1<B ^ a ™ *» 
c u,ai " io a disposal line 

166. (New, An apparatus according , 0 claim 16, wherein the eh em , 

-prises a resen,o, a pump deiivering fluid from Z ^ ^Z 

167 ' zz:zt ~ 9 ,o c,aim 166 -* - «~ — 

168. (New) An apparatus accordina to claim i«c • 

New, An apparatus according to claim 161 wnerein the processor head is 
adapted to move vertically downwardly toward the pool of the 

ITo aPPara ' US ~*» ,0 C ' aim 170 - *~ head is 

adapted to move vertically upwardly away from the ooni nf ,k 

172. New An apparatus according to Cairn ,61 wherein the prolor head carries 
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173. (New) An apparatus according to claim 172 wherein the motor is adapted to 
rotate the wafer support at a first rotational speed during processing of a wafer 
by the processing chemical and at a higher second rotational speed thereafter. 

174. (New) An apparatus according to claim 173 wherein the first rotational speed is 
50-250 rpm and the second rotational speed is selected to spin dry a surface of 
the wafer. 

175. (New) An apparatus according to claim 173 wherein the first rotational speed is 
50-250 rpm and the second rotational speed is at least 1000 rpm. 

176. (New) An apparatus according to claim 161 wherein the processor head 
comprises an annular gas-receiving-recess having a height above a height of a 
front surface of any wafer carried by the wafer support when the processor head 
is in the processing position. 

177. (New) An apparatus according to claim 161 wherein the wafer support 
comprises a wafer support plate having a downwardly directed front face and an 
upwardly directed back face. 

178. (New) An apparatus according to claim 177 wherein the wafer support further 
comprises a plurality of fingers adapted to engage a peripheral edge of a wafer. 

179. (New) The wafer processor of claim 178 wherein the fingers peripherally 
support the wafer. 

180. (New) An apparatus according to claim 161 wherein the processing bowl is 
adapted to retain an acidic processing chemical. 

181. (New) An apparatus according to claim 161 wherein at least a portion of the 
processing bowl is formed of an acid-resistant plastic. 

182. (New) An apparatus according to claim 181 wherein the inner portion of the 
processing bowl is formed of the acid-resistant plastic. 

183. (New) An apparatus according to claim 182 further comprising a drain in fluid 
communication with the fluid-receiving space. 

184. (New) An apparatus according to claim 161 wherein the second processing 
chamber is adapted to heat a wafer placed therein. 
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185. (New) An apparatus according to claim 184 wherein the second processing 
chamber comprises a heat source and a platform positioned to support wafers 
within the second processing chamber. 

186. (New) An apparatus according to claim 185 wherein a height of the platform 
within the second processing chamber is adjustable. 

187. (New) An apparatus according to claim 186 wherein the platform supports wafer 
support stands positioned to supportively contact a back side of a wafer. 

188. (New) An apparatus according to claim 187 wherein the wafer support stands 
are positioned within a wafer protection vessei which is supported upon the 
platform., _ . _ _ - 

189. (New) An apparatus according to claim 185 wherein the heat source comprises 
an infrared lamp. 

190. (New) An apparatus according to claim 161 wherein the second processing 
chamber comprises a heat source and a heat dissipator, the second processing 
chamber being adapted to support a wafer between the heat source and the 
heat dissipator. 

<l 91 . (New) A method of treating a wafer, comprising: 

positioning a processor head in a loading position, the processor head 
comprising a wafer support; 

peripherally supporting a single wafer with the wafer support; 
lowering the processor head into a processing position wherein the wafer 
is positioned in an interior of a processing bowl, the processing bowl 
comprising an inner portion, an outer portion, and a fluid-receiving space 
between the inner portion and the outer portion; 

supplying a processing chemical from a chemical supply to the interior of 
the processing bowl; 

lifting the processor head to position the wafer outside the interior of the 
processing bowl; 

engaging the wafer with a wafer transfer and transferring the wafer from 
the processing head to a second processing chamber. 
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